PCT 



H » * » ^ 



(5i) ngR4»n=^S6 

G03F 1/08, 7/20, H01L 21/30 



Al 



(11) BB^M#-^ 



(43) 1MB 



WO99/66370 



1999^12^ 23 0(23.12.99) 



(21) mmmmm^ 

(22) mmmma 
oo) m^em?*-* 

4*K¥lO/169721 



PCT/JP99/03218 
1999^6^ 16 0(16.06.99) 



1998^67! 17 0(17.06.98) 
1998#U0J! 13 5(13.10.98) 



JP 
JP 



(71) wia wm*u<'r*<x<ommm\o^T) 

~^>^KONCORPORATION)[JP/JP] 
T 100-8331 jtjRffiT-ttfflEA<©rtHTB2#3-£ 
S±fcT/I^ Tokyo, (JP) 

(72) 3£0J3* ; *3J:tlt 

(75) *Bt/ffllA (3kd^o^T^^) 
«W(NISHI, Kenji)[JP/JP] 

t 100-833 1 jK»:a=pftfflis:^L(ortHT@2#3-g- s±tr;u 

*feife£tt = = *PWW^9Brt Tokyo, (JP) 
(74) ftIA 

^(OMORI, Satoshi) 

= 214-0014 #jSJl|*JI|lllSrfJ#J»|E:aF2075#2-501 
^^^fFWEKefr Kanagawa, (JP) 



(54)Title: METHOD FOR PRODUCING MASK 



(81) AE, AL, AM, AT, AU, AZ, BA, BB, BG BR BY 

CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, GE GH GM * 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP. KR, KZ, LC, LK, LR Ls' 
LT, LU, LV, MD, MG, MK, MN, MW, MX, NO NZ PL PT RO ' 
RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG US UZ ' 
VN, YU, ZA, ZW, (AT, BE, CH, CY, DE, DK, ES FI 

FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPIftrSt (BF, BJ, CF 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG), ARIPO^ ' 
ff (GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), zl— y *s7 # 
ft (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



| (57) Abstract 

A method for producing a mask having patterns formed by connecting 
various circuit units arranged in a positional relationship through interconnection 
patterns. A pattern area (47) of a working reticle (43) is divided into already- 
existing patterns (SI to S24) and newly-provided patterns (NI to N8 PI to P8) For 
the already-existing area (SI to S24), reduced patterns of an already-produced 
master reticle are projected by image stitching by means of an optical projection 
aligner. For the newly-provided patterns (Nl to N8, PI to P8), magnified patterns 
are drawn by means of an electron beam lithography apparatus to produce a new 
master reticle. The reduced image of the master reticle is transferred by image 
stitching by exposure by using an optical projection aligner. 
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10 ^r>^i/^^;i/4 3 ±©0fi(Dfiii:77^- i/^;i/4 6A©;^- 
><ft£jSftT5££;&<T^5. *^J-e«y-^>^ix^^;i^4 3 

*ffiiW)-rz>u>xmmm3 oafim^zn. ^mm^-muz 
i ^ifi^TuyxmW]^ 3 o £^»j-r£ ^^jE#o^»fc^T 

20 £#T€r5. 

^T, m 1 ©*S5*3 9 a -3 9 d £ D [ElSSISst* 4^.1^8 3 8 
25 ^©U^^Jl/ (7-+>^'I/f^;i/4 3) ©g&#$Jfc$!H-x-:*, & 
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zmmmmzi/^z )ismmzsxv-A4 i ©iitigs4 o (cein-r^o 

Mtit(Dmj?^?->ffl£N$t (N, M«lJ^±CDSm) <£>$r*iA 0 37-> 
ZOOM'S, M 1 CO^S^^3 2 ©i£0{g^/3 C/5ttl/4, 1/530 

is 03 (a) \t. mmn^(D^-^>^u^^ )i4 3<D^^->(D^m 

Jj&(D— #j£^L-, £©03 (a) lc43V>T, 7-^>^W^^iM 3 
±©8M*tf>iK3frf&4 4 (CH^nfcA°^->m^4 IS#A 0 ^->^ 
S1-S24, *£^®}»(D£fT^A°^->SBN 1 ~N 8 „ Rtf/hS^BB 
«®#NS^* — >SBP l-P8iD&54 0{@©gB^A°^->^^fiJ$ 
20 nt^5. HI 3 ^£>tt3X#[P], Y^I^ttfnflll 2 ©X^IrJ, Y# 

S 2 4©tt£«ft0>m» lOCA^-^D/^^V XtelggtWA 0 ^ 

25 »t«/i*— >s&n i ~n 8 (D&nz, mmt^vxteytn-kyv-m-v&K* , 
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gE^A'37->^s 1-S24 *&±\^t'n?->i)mf&^nT^z>Mfa 

<D-?7,9-V?-2 iV&WtftV?- ^;MXtt3B3 5frt>mttiL. Z.<DMfo<D 

-l/f^;i/46A~46 H^«^-tl J 6nK#/^^->SI5S 17-S24 
£ 1 / (3m\Z$£±Lfrm¥fc^5>->S 1 7 B~S 2 4 B^^^^tlTV^ 
So Z.fl^(DW^W^^— >S 1 7 B~S 2 4 Bte, l^(^DA (Cr) 

9 )]/ 4 6 A, 4 6 B(DjgHSA°^->«^-n^n^ OAiJ: O&Sj^T 1 ^ 
56A, 5 6Bt:iot|Sn, I»5 6A, 5 6B©^||t77< 
^>hV-^64A, 6 4BM$nt^li, |WJ K m <D V 7.^—1/ 

^^;i/^-3ViTfc. mytm%.z$7 9 ^ * > h7-^ (^h^) 

15 tlt^S, 

7X^-l/f ^JM6A, 46B, -©ISibtli, EI 1 (DjfcMJt 
HE 3 2 GDM^t^K r F, X«Ar F©i^y7l/-1f^^tfenii'5 

20 S„ gt#©7X^-kf^JH6A, 4 6B, 9 jg b&ffl 

ViT, YX^- 1/^^;P4 6 ACDA°^ — >mi&4 8 CQiIJi£A° ^ — > S 1 
25 7 B^I5i5II, m^<Z>J9 2TR)f£<DJS^CD^U £;P5 0 
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&\Zs Igfi.gf4 0tt, 0 3 (a) <Dffimrt? — >&N 1 ~N 8 , 
Pl~P8^WS$^©^t (1/0) f& («9J^.«4ft, Xte5{g^) 

03-1 i oc^^t, -ens <nw\M<DUUn5> — yifii&fiL-zniz 

10 tC^bT^^t/^^fCtiX^^ y 1 0 5 \ZWfi IT« A^-^nCDffi 

\z i &Dm-?z>o 

fit, S«iR^^3 6^^K0Hl$tlfcS5, 
^<30n#BO)S«^3i — ^ • ^^ny/^BU (C/DgB) 3 7tc43^T 

15 7^6^$SiIS&3 4*^*bTEBffipigP3 3 \zm^tl^> (Xf^ 

106) 0 ^(Dmffi.izfeffife<DT7^ h?- ^**^snT^s 0 
snfcisiR/^^-xos:^^— ^5&^*&$nr^s. ebbs® 

— >£SJg|tiB"r5 (Xf7^10 8) . mTHTjgiB 
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w^^^^-f^^ufcflB^isns (7f7^i i o) c 

<ht, -eco^^u^x b&tfi?%i'v&z>m'&\z\Zs 07 (b) fc^-r 

£5 \Z. ^?->m®, 5 3 A*T«^&0flB8*£ftfctr>®#<Z>U^X h 
10 X h/\°^-> 5 2 a K«ftft3fc8B3 2 TrM 2 nzMftytZWiU-T Z> 

■?7,?-u^? fr&mmmiz, ^{g^sm^x h-?mm~c^z>m&& 

15 

^2 IVX^—V I 7 £<DT$\Z, B7 (c) fC^Tcfc? ^U^^5 0 

25 fcffilETntfJ:^. 

EI 8 07D — -V — h CBS 7f77"105-l 10 £NIe]*£ D M 
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7&*<d, mmzmcD'bts ^mmnz-y^? i ~p 8 ^o^t«> use 
m 5 \z^-?£-?iz, mm^z-y^p i , P2, P7, ps^^i 

TcJKJ&A^-^P 1 N, P 2 N , P 7 N , P 8 Nta 1 &<D ^7,9 — 
Z )V$ 5 A (75A°^ — >mm.5 3 AF*HCJ£/&£*U 3MA37->0&P 3~ 
P 6 £i£*Lfc{iCJKA^ — >P 3N~P6Nfel fo<D-? X $> - U^Z )l> 
5 5 Btf>A°37->fg*§& 5 3 B(*l[:M$tlT^§. ^ CD J; "5^ 1 fecDV 

x^ — i/?^;p5 5A, 55 B±izm%L<Dmm.^?->*mj&isrzm& 
m^$m¥fc^?-->p iN(Dmy£*'noM&\zte, ^gi^i^t 

0 2 ©MlilB^ 2& 1 1 ©pJliy^-r > F£ffl^T, JiCfi£A°^->P 

— 1x^37 ;U5 5 A, 5 5 B<Z)A^ — >£M©^#J tC T ^ -f * > hv — 

H 8 (DX^-y ^1 1 1 \Z£>^TXM { gm'£kW4 Ote, 0 1 
^£igAL7c:H^/^ ^Daifc Z.<DMmzfc^tb? a 2±m 
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u±.\zytmyt^3 2 <Dmy£mzmyt-tz>7* h u-^x b&mftimzo 
mz, f©M^s«igB3 4^^it, m 2 (D&mmytmwizmm 
^mmmm7 \zttvxm&(D^z?-u^t7 )v&m^~c-D££€myt 
&ftz>&Dizm^&m-?z> 0 03 (a) <Dn$->mm4 1 i*it 

7 izmsznz. 

g|53 2 ^(DU.P(^2 1 ±iCD- >&m\ZJfcsCT. HtcM 
10 ^.^^(^SIS-hcOfaB-g-^-ti-ffl©^-^, IklST^-i * > hiz>-tj-2 8 
§ffi^TXT-y*ii^ (X, Y) \zftTZ>$LW&t)i±tf?ffrnz>o 

ItA ^^-^n^OtCU-fc:^ hb (^f 7^1 1 2 ) > ^©A 8 7 
* — ? ntfN \zm Vfc.fr E 5 fr&ffi'* (X^y-fl 1 3) , n?*—$ 
15 n^Ni D/J^^ti^cteA^-^n^ 1 ZDn^Ltcfe (Xf-v7°l 
14) , Xt>^115 IZ&n-fZ* fit, Uf^J^-fy^Uif) 
nf g^TX^-^^^^^IOffiUTl/^^^f-y 1 7 ±fC«B 

^tnir^^xy hm$km.&m^T, ;u£x^->? 

20 (X, Y) , Z>^T\Z r 7-*>tfU^?)l'4 3<Dmmztt-fZ>ltL 

,0-4 3 (7>aiS-h©^^^^^ % n #S©77^- U3-t7 )KD&m±(Dm 
25 ^T^<D^7s$-V^2 )V<DWMn$-><DMfr®.*^<Dmfa±.\zm% 
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L&IZ, 1 tSt©77^-l/f^;P5 5 A, 5 5B^ffl^TlOIL/Tg 
Eft>&***:b5<£:, mmtX^yy' 1 1 3fr$X7-y7l 1 7\Z&fthX. 

fr&m^ (Xf7^l 18) . n?* — ^m^M J: 0/h S^t^fc \Zrt 
?*-?m\Zl &1jmistz.'& Uf7^1 19) , XfyT'nOI;^ 

f^ixfy^i 18^^x7^122 tr^ff it. v—^-yWJ-ir 

)V4 3 ©Sffi^i 1 • f^D-;/^3 7 tilSnTiMi 

Uf^i2 3) . it:« u^xhtaat, awiiifSCTKifflo 

£;K0Sj£3?©fl!lS!£fT -5 EI3 (a) (DU — ^yvvj-z 

^4 3«t5„ Mlc, 7r«^l 1 1-1 2 S^iDItfcntt, 

— r 7-^>^l/^^;P4 3 <Dn$-><D l/2@I^Tl?S5 0 

25 fifcoT, E Bjg®g|53 3 ©J8igPfra«, >^U-^^^4 3 (£>A^ 

— >(D^ffl&m&ffimT&m&izit^T±m\zm.m-£tiz> 0 w\z. ytm 
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7i/- -tfytm&mviT 150-180 nmmm<Dm'^mnizttfoLr<i7, 

u ^ ^ ; KD Hi 55 $3 Iffl & * 4i K S 8£ T * H £ ifi T% z> . 

st<Dn*?-y\%, s«j©SJ^il^g«i-<fcoTi/4, i/5#© 

i/h<g$^JA(^iA (wafer) ±lcg:J££ft3 ^©^x 
Ate:0tJ*.Wf¥&'* (y'Jn>f) XJ3SOI (silicon on insulator)^ 

onfiMtt*^. ^(Dm^w*. i /4 £ it, ^xa 

±^SH^^^^n?>A°^->#(^*/Jx^i|iI^ 180~100nm, 
ilfMe<0i&SS*ft£& 5 %<hf<5£> »7-^r>^l/^^;l/4 3 <£>A°^ — ><£> 
«/h*|i|@tt7- 2 0~4 0 0 nmT?, -€-©Jni» 2 3 OmmC^ 
lT36~20nm (1. 6X10" 7 ~0. 8 X 1 0 " 7 ) mS. 1 1£ Z> . 

^nc^t ut^tu, n^uffimmw (EBii^3 3) ~effitc\z 

JS®-r^>M^A^->«, 03 (a) IZ^TU-^y^U^^ )V4 3 © 
-SBcDA^->£#iJ*J£4fg, Xtt5^#T^^b^:J^ligA 0 ^->T* 

4X10- 7 ilT$S<i:bT, MK£A°^- > <£>{&^£ 4 fttt £ £ , <7 
-^>^l^^^;l/4 3±T<Z>JS®*ilftttO. 6X10- T g&£&0, ^ 
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^ttltt^c^ «>iJ3>')i/M©')ia (wafer) ^MilfcS 

te> W^^ffiSI*!^ (EUV^) ^fl^tf-^iT^K^SST^ffl 

13 (b) te, 03 (a) tmC^^->^mT^RMmc0U^-^ )V 
45^b, £(7)133 (b) f'&l^T, >- 'J 3 >^7XA£g;&ct-r3 U 
10 ^^;V4 5 CDji^^4 4 W (EUV^SiJRt^ii D^/&£*lTV>£) 
^<D/t^ — >m^ifi> >§|5S 1 2 4 , fT*SA°^->S&N 

1-N8. — >g|5P 1 ~P 8 t^|iJ$nTV>5. ZO)iM&, 

± i a <d m m <d & m t m m <d t x ^ - u ^ ^ j u © $s /j n m. & m m m € & n v> 

te, iAiifOSfi^l 3. 4nmt*5tfl:tt ; e'J^T> (Mo) 
iv"j3> (S i) ££3£5fmjf Ufc#Jf jjg, ^©i&Srttl l. 5n 
mT'*5i#{I(i : £ l jyT> (Mo) t^U'J^A (Be) t &5tKlZ 

20 MUfc^jgK^ffl^&n*. 

^->o^ss«tt, (i. 2xio- 7 ~o. 2 x i o ~ 7 ) mm\zfc& 0 

25 f [IT, ^-<7)l^^;!/4 5 ^^i^«*4fg{-^^:LfclgHS^m^^ia]ii^ 
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stbfcttfco. 6 x i o - 7 mm<DffiMwm-t)mt>nz>tz#>. mz.vz 

HJ9-01 3^#ILT^it^ 0 HI 4 © 2 OCDVX^ — ^ 

^^;i/4 6 a, 4 6 B<D/^5> — ><DM'hm&^fe€'e?£>-&Tmytisrc'&, 
m&jkTiJLv^yy^&n otihwi:i i o (c) ic^-r^stc, m 

^^>liT'S$ (L1+L2) ©MIi^?)II(©»^->5 9 

IE a m S i£ S n -5 fe <D £ T S o 

19 (a) -?-CDiiSM£A^-> 5 9 \ZftmVX-?7,$- U^^)V4 
6 A, 4 6 B \ZMJ&-£nZ>m®.^?->S 1 7 B&^S 1 8B^b, 
CCO09 (a) £43 HT, mi&K? — >S 1 7 B<D—B£LTffil£m 

(mw^?->5 9 tmcm) (li + ad ©jssftigi<kt>fc 

1 A°^-> 5 7 tf^J&StU mi A°^->5 7 t^^^^ 5 6 A\Z& 
l^ntl^. m 1 n? — > 5 7 ©itftffif 5 6 A$JCDft£ 2 • A 

L CD fife 0 pB 5 7 ate, ftS <*> T&fglCJA^o ft S <*> <D 15 BR « 

3 0° - 6 0° eflErtTSii^^ns*^ ^JtMilT4 5° g 

[p] ttT&SS t Ja j&* 5 MWV & o T fe J: ^ o 
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>s i 8 B<D—mz\$* myt&5 e Bizmm^ nrc^mom^mr-^ 

(L2+AL) (DIMJ: rt*? — > 5 8 *«MSn, m 2 A 

^->5 8 ©jgft*&5 6 BMIC TJt£7&*£ S3 2 • ALCDl/iD 

£B5 8 aM^tlTl^. SP"£, A^-> 5 7 , 5 8 (Dft^CD^St 

(L1+L2 + 2 • AL) ti, — > 5 9 (L 1 + L 2 ) 

MA^->S 1 7 BRZfiS 1 8 B<7>*B/Mfe&flS^^>^:^fS^ 
tit, 09 (b) {C^TJ;5 SfIM5 6A(Z)t5 6AP^ 
IS 1 A^-> 5 7 5 7 P#j|}fc£n;fc±K\ ^7*6^ 5 6 B©t 5 6 
B PS^2 A^ — > 5 8 ©flfc 5 8 P«$n^, ICO^Hc:, {iSf 

n**#svife©frsii, hi a^-xt^s 7 p tm2 /^?—><Dm 5 

8Pitt, "l>S2 • AL<Z>fi&9 8B0>ffc5 7 a P, 58a P (D^^tfiMU 

t. 0 9 (c) \Z7jk"?&'5lZ* g£#-(L 1 + L 2) 2 • AL©i 
^•SS5 9 a £l#0$M*A 0 ^-> 5 h/^->tlti^n5o 
M5 9a(i if»*a5j&«llJS^*< fcoTt^*. ^IT, 

>5 9 «|egi;mfc<D&JSlK<&/1* — I © «fc o lc3I#<7)fl|ft* 

5 9 attl8ffl-±-e%>*#^/jNS^aJ^T»0, ^IRtttO^ffS^OBR 

Site D SB 5 7 a , 5 8 aOftg<^©iM!:J;oT^iW5 9 a 
tt/h3<T§5. f IT, ^AWX(D#14±T^-0^^g|5 5 9 a^^# 



WO 99/66370 PCT/JP99/03218 

35 

m&iz. mm#)iz'&z>n2>&mm£ ^t^^mtn^-y 5 9 m 

fr\zmytm*&<TZ> 110 (a) llitJ;oi:i^5 9bttl 

5 fr\z'hz <uv . mytm&w.iz&<Tz>£. mio (to f^Tct o \z, 
10 (c) \z^&o\zmt<Dmt^fcm.wmznft\sU<t£z> a tz\ 

t5. 13 11 (a) EI 9 (a) £|p) DfCKSA°^-> S 1 7 B, 11 
8B&mLT&K), 0 11 (b) H EI 9 (b) (DmW^tWJZ^VX. 

w,2 nz-yoms 8 v &\\z 2 • a LfcWt fnufctti?:/TL 

20 5 9 (1 EI 1 1 ( c ) t^t<t-5 Id* S$ 2 • AL(Dt^5 9 dt^T 

^2/^->Oi5 8 PCDm-ftimhte. ±2 • ALgg^TM^n 
§ Z\t\ZtlZ) 0 

25 II:, EI9 (b) mi A°^ — >©05 7 P hW>2n^ — > 

©05 8 P <h©fi&«9S&<7)fi£ g;WKk:± 2 • A L flS 
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ffl(Di&v*/^?->&^tegmyiVTm*>nz>B.vt^&— > 6 2 ow*jp 

-To IP'S, 0 12 (a) fc^t" J: 5 iz. ffl&1k<7)rt9 — > 6 0 , 6U 
ji?W5 6 A, 5 6 B£mz&ZLl*tz.tfW>to&to^Tm&Uyt1rZ>£, 

0 12 (b) t:^tJ;^l;/^->©i6 0P, 6 l p^l^^n^, 

£fc> ^<7)||5JC«6 1 P^AL^frt«lt*nUT^St>©i:T5<J:, gilt 
f ©f i:t#e>ni)StA^->6 2(5. 012 (c) t^Tcfc^f', S 

013 (b) tC^-r^^H, 013 (a) (DW.m-k(Dn5> — > 
6 0, 6 l^Dtf 5 6A, 5 6 B#&3 A L/ftffi&S «t "5 iCJIi^M 
ftLfc^K, Itf $IUTHen5ltA^->6 2tt, 013 (c) 
K^-TJ;5tC, fi$ALOlW6 2bTMibt^S. intH IE 

3 2ii. Tst-v-j • r> f • >jj3:(D&mmytmwT*$>z>tf. z. 
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mm&ntf&mztix^&w* mfemKvm^^-Ax/vr-y&ffim 
t<^&^\ ■€-n-€ r nmafe-ei&^-rsEBfiiiasB3 3, ^s^as 3 2 , & 

(^JAtt'CPU, DRAM, SRAM, D/A3>;\-^, A/D3/ 
X^-l/f bTfc<fc^. 
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nfcArFI + ->Tl/-f (^Itfil 9 3nm) ^ftffiUTUS. 
fcb, »^>taS2 0 1 <h btli> K r FX+i/7l/-if (Scft2 4 8 n 
m) , X«F 2 U — +f (8I15 7nm) m<Dm<D U— tf^JS&ffiffl b 

»3t5t®2 0 1 ^eittti^tlfeS^ffl^BHBJ^ I Hi, t'-AMTfc 
3*3fc2 0 2 Rtf*^ *;>B&lLfflO>i8!!l^ 7— 2 0 3 ^1t, Jr^^rJ 

0 4lCAWt5. ^^-f T-f 1/>X2 0 4©S*ffiffi»CWu flSW^©iKt) 

pj^S2 o 5 m i ©#j©«joift*.u#;w\* 5 tc^js-rs) ^ggKr^E— 
^2 0 5 a t ctoxiEifegfifciiaa^n, ^i^Wl2 0 5 ©(uteft&o 

M^fcte, ffi^HBWffl<BR]f&©PI§n&0 2 0 5 b, H^^BJffico^^^ 
©SOiD 2 0 5 c, /h£t^n fc — 1^>X^ 7 ^ (affi) JSO'hSV* 
P3JB<Z>BBni&9 2 0 5 cU JkZ$M&<DM>bLrz'^mn£K)tZZ>^MmW 

m<DmnttiK) 205 e^gHi^nxi^o &*3, j&m\zf&CTMiz.gr< 

W?Z>^ffl'ffl% 2 12 ^\ Kft^E — ^ 2 0 5 a ^iMTiD rJ^« 2 0 
5 £[Hlfc£-t£T, l/>X2 0 4©lttiiiBtI0fSOfla^^fflP 

77-f7-fl/>X2 0 4©|^ffl®wmBJ^^P^ f 5^ffiiiab^:^B^7 , 6 
ILH U1/-U>X2 0 6 ^Itl/f^Jl/7*7'f>F (pJ£«IF&9) 
2 0 7 1/^ ^ ^7 -f > H 2 0 7 te, — ffil £ bT 4 tfcOW 
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0J35¥; I Lte, U I/— l/>X2 0 8 2fctfn >f >f U>^2 0 9 &mx. 

(Tffi) <DmmtisX<Dmm (^m-cum^m) ©i^js«2 1 o&i 
Bit5. i/^^^y^-r > h 2 o 7 ©laeigrau -e©/'?^— >ffit^g 

P L 2 ZlfrVTffi7£<D®mmmp (|8ttl/4, 1/55$) Tll*f* 
©7t h l^v 5 ^ h*^^^nfc^f"7^»«2 1 8 ±(nmytM1& 2 3 0 Id 
*S/hSJ^SnS. &33, iSI^^P L 2 ttJB#r^T&£#> A r F X 
^vVlx— tfft<BJ;5 Kifcg*t2 0 0 nmg^T(DlSM« (VU 

^s&a&K&S^^P l 2 ^Slfffir^tt^^t^l 

K£E&¥ffil*9Tig 1 4 OSS® Jd^ff tCXttSr, 0 14 <7)«S® ICSlt^ 

Hlftl 6mi;» III/- If^F^it 2 1 6 «fc0fi»J^.«3W<DU— tftf — A 
U— tW^ft 2 1 6l:ioTl/?^iV7f-y2 1 4CX 
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-yTO2 1 7\z, ^t(Dm®m%.z$£fflm% 2 1 2^e>©^j^itfg^ 
<Dmfc*)i¥\z!&m$2 1 9±d@ssn, 1 9 a, ^x/u 

5=— ^ 2 2 0 ±lC@S£*lT^-5o ")IAXf-^2 2 01t "?XA^ 
-7. 2 2 1 _LTfcm#2 1 9 £X#|rJ, &rJfY^fBlt'jS^S&"rs 

tc> g»-&2 1 9 ^x^rfij&^Y^iRiicx^y 7&m-rz> 0 *mv>&& 

myt^mU, y'j3>^XAf®^iA (wafer) §§}#l/T, 

^7IAXr-y2 2 0 ft Kite, &**-&2 1 9 © Z ^IrK^H (7* — 
2 6 (I^tl>) iCtoT, Jtf7XM2 1 8 0^iSO«»OttMII 

£t**#2 1 9 <Dfim^H3£$nfc^lftfiS2 2mfc:*Hf&a>U-1f 

#8fr2 2 2 K:«koT8lSf#2 1 9 W7XM2 1 8) OXli, YJ^ 
m. &I>*035^M'J£tU ^(DH-^JM^^7XAX-x-^IKi!j^2 2 3 , 
R^ftiJW^ 2 1 2 iC&JS&^nT^S. ^XAXr-^Klii 2 2 3H 
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^^T^XA^f-y 2 2 0 £X7Jf6]> Y^fR]{3ggK-r^) 0 M(C 

T, ^lAXf-/ 2 2 0 i&XT7 ^iLT^7XSS2 1 8 CD&B 
Jji£~T:m<OMTZ\£lZ£-oT. **7^S|2 1 8±tC^<!:LTlft© 

p ^ -t s v x ^ - u ^ ^ ^ <d a 8 ^ - > co # (D % # m £ — s n^-r § 
219 ±cd#^x«*& 218 (Di&miztemm^-zutt 224 (gi© 

&OlZ, — ? 951*2 2 4±lC«2^7CCDS^V-^7 2 3 1 A, 2 

3 lB«$nt^5, EH6tZ&^T> A(D± 

mffiLm (UT rRAMij 2 3 2 A, 2 3 2 B*ifitSn, 

RASS«lft2 3 2 A. 2 3 2 Btt^@i©57-^l/Tl^ I L t 

-^ 2 4 2 A, 2 4 2B(Dm^mmv. mmz&myt¥%p l 2 

Tl¥7- ^gGfa 2 2 4_tCDS2pV-^ 2 3 1 A, 2 3 1 B CD 0 £ 3f # 
-T£o RAMi2 3 2A, 2 3 2 B £> BHfcfl # « El 1 4 ©77^ * > 
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hmnmm^ 2 2 6 izmt&zn* 7?< *>b4am&m&2 2 e\t. * 
tLZommmn&s&misxmm'?-'? 2 3 1 a, 231 Bcoin^r?. 
7*7^ * y h~?-2 2 4 2 a, 2 4 2 B<D&m-m*£^tBb, :ne> 
o&si*na*^ffiH9^2 1 2 memr*. 

5 0 141:^^1, fZmyt^mP L 2 (Z)ffl®(C«^^7.S1S2 1 8 ±© 

3f£©77^^>h-7-^ 2 3 4A, 2 3 4 B (11 5#i) ®{ig£ 

WiitiT&fz&oimiMmjjjZvT^'r * > h-t>+i-2 2 5d<iisn, 
r^^^>h-fe>it2 2 5 (Dm^mnhT^^ * > mi^ii^ 226 
nM^tiTt^. * > Mt-stMM 2 2 6 n, ^(Dmmmnz 

mu, ^(7)feg'fn»^3£^ifP^2 1 2 tcf±t^-r^o szp-?-^ 
3 wastes nxi^o ;*:#j<B±5fc7— ^^i^^Kiftffl© 

myt&ftom-BilZlt. 7?^ *> h"fe>1t 2 2 5 Wbfei^STIi^: 
20 J8^£fT^&#£Sft-rs;i<i:T*, **7Xli2 1 8±l:Mi:lTl 

7'J 2 2 7 3&^7-f FSI 2 2 9 o T#P$ SifiEKlEgSft. 
;i/7-f^7'J 2 2 7<DHm©ffl2 2 8fCN#: ( N 2 J^± ©gft) <7)*7 
25 ^Jl/Rl, R2, RNdtitStlT^S. 1/5^^7 

Jl/7^y7'J 2 2 7 tk?^^Xf-y2 1 4 tcoHTU-^^^ro^Sl 
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£fr ^fci&OWJI'P- ¥2 4 5 fclBl^n, £fj!iJfP^ 2 1 2 te, X 

Fil2 2 9 SlXSU^9 )VU — ^ 2 4 5 £) »jf£ £ ffrJ #P T 3 
l/^^^Tv-r- — ^ 2 1 4±©TX^ — U^^^K^X^&ff "5o 

5 g£7*L, 1 5 fC&^T, U— 3r>lfU^P)UWR(Djjfi}lZm 1 

4 2 1 9±fc«B$nfc4*flB'C3SLT&5. *7 > ^ 

JPWR©^7XSI2 1 8±^tt*E^©#tftOid>tffif2 3 3l:l*nfc 

10 WM/^->MSl, S2, S3, SN«$tl« ffift 

8B#/1^ — >ig«S l-SNOWOMi« 2 3 5 

fe<D®ffi/^? — >&M!&-£ni:^Z> 0 ^IT, 3^7^^ 2 3 3 ^X^fSHC 
#EtT<fc? ^ 1 jtt©77< / >h7-^7 2 3 4A, 234 B^^^$tlT 
15 ^l>„ *^ttt:®77^^>h7-^ 2 3 4A, 2 3 4 BH, ^01/ 

rtp-y&mf&T&wilz^tbfaWMmt IT77< ;* > h^-# 2 3 4 
A, 2 3 4B$MLT^^Tt) t );K 
* ft| CD 7 - ^ > /f 1/ ^ & )V W R <D 9k it X g © fa m \t ^ © J; -5 fc £ = 
20 IP*,, 7-+>^l/f^jl/WR^il LTfgftSrfr ?®&m?tgiW<D®. 

fc0 1 5 (DM^2 3 3 rt<£|U[&/N 0 ^ — >^n.-^±TiSft$n, 

25 ^9 )vn*—>\zftwztiz>. z\(omz. M%-mm2 3 5 ^©mg§y\ o ^ 
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;i/R 1 ~RN75^itSn^) 0 

^<d^, in i 4<Dis^x^m2 i 8 ±fc^ n Ammvmytm&Bf&L . 

Z.<D±.\Z7* V h ^m^^fc^ ^<D#^XS^2 1 8 &&&m 

^g|©lt^2 19J:lliIt^. fit, TX^-^iPRl^ 
RN^/t^-X^^I/jNft^Illl^EI 1 5 CDgR#A°^->M*£S l-SNS 

tcJ;oT. EI 1 5 CD'7-^>^l/^^;i/WR^Mii^n^)o z.omz. 

#M^tem^Mffiwmw^ffimzntz^z?-u ; ?>7)i'R i -rncda 
{ - ry — > ^ v ^ ^ ;v ± <d tu ss a ^ - y £ m =?■ m ff t fi *g ss a t 

i«MS(C r 7-^r>^U^^;VWR(DlHlS§A°^->^^^$n?>o 

b t mm. %t <d v - ^ > ^ i/ ^ z )i z mm r s h# w * \z mm •? & z. t 

(H 1 ) COl/^^il/^iitv-X^A 4 1 £^V>T!i3i-r££5lCbT 5 focfc 
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-era:, ^©«k^fc-MK?t**fftonsfc«). m^tm^^i-itT^rztb 
— u^#;u<b/^ — ><o*fi'hife#— iDt^ns. ;m^^Tji 

titz 2 ^ (D^n ? — >M*i£ S ARZf S B fC*|-/ST3 ^ X * - ^ )V 

5P^R AKl&^Tte, **8BO>IE;&JB<0¥ — 88ft8B2 3 6 A04^© 
5a^^-rS«k5fC^S!<7)Mfe'&fe1i:SR2 3 7 A, 2 3 8 A, 2 3 9 A, 
2 4 OA^lSSn. mte-&;bi*8B2 3 7 A~ 2 4 0 A «: H tf «fc 5 31 

yt&2 4 i ^sn, ^ne,©¥-^^gP2 3 6 ARzsm^tD^u 

2 3 7 A~2 4 0 A^^-n^n , 7-^>^l/^^;l'WR±CDlHl]?§A°^- 
1 /j8{gbfcA 0 ^->7^7«£nT^£o f-l»2 3 6 

AK#LTffiJt®&eiW«'t?illft#2 4 i©n#Jl:if©7 7'fy>h 

~?—?7 2 4 2 A, 2 4 2 B«^ntl^. 

6 B, RtfZ<D4^<Dm\zm-?Z>mte&tD- : &ffi2 3 7 B-2 4 0BW 

>«^ntl^. mfe^to-&65 2 3 7 B~2 4 0 BSrHtTii 

yt^4 1 ®*MCIK:m^*#8B2 3 6 B\ZttLTffife(DilLWmi&T°7y'( 
^>h?-^ 2 4 2A, 2 4 2B«$ntl^, -^©"77 
^-l/f^;l/RA©fel!0i^ta52 3 7 Atf)A^->te:, 
-7X37— U3=-#;PR B©*ffiiJ©a^t-a-^i±gl5 2 3 9 B <DA ^ — > £ — 
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EI 1 5 ©TX^-l/f^^RA, .RB^I:M$nt^ 

g&#A**->®«S A, Bl:ttfn^ni-*M2 3 6 A<7)A 

?->(DM2 3 6 AP, *5taB2 3 6 BC/^->«2 3 6 B 

|ffjgi£3 5ABt:tt, afe^^>-B-g|5 2 3 7 Ac^ft 2 3 7 APti^b 
itBI52 3 9 BO{|2 3 9 BP(h^lfeTSf ^n§. &i3, EI 1 4 

t^2 3 5 ACl:lt i^it^2 3 8 A^i2 3 8AP<!:, ffi 

4 o cp t^ifexs^sns. mmz, i«ii2 3 5tfe2o 

*£2 3 5T<D«ft*#a&#/^-->fI«S l~SNT<D»ft:S<0 2fgMC 
/hS < fc£<fc -5 \Z L/T^5. ^ UTte, El 1 5 CO— 

;i/R A<Dn*7->m<nmft*ftoi§i&\z-D%m 1 6~ei i 8 £#jriut 
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/7jkRA&l 1 4©l/f ^JPXf-y2 l 4_h£:«BLfcia&K» 
^fPL2©i)tM2 3O0^^ (t^W) fCg«P"7-*6K#2 2 4 
±(DS2P"^— ^ 2 3 1 A, 2 3 1 BOtf'C^SI^ati «fc 5 ICiOBHt 
2 19 (@1 4©^7XA7r-y2 2 0) <D&fi&#> £fr r> fz@t* RA 
10 Ifi2 3 2 ARr;2 3 2 Bl:j;ot > I$7-^2 3 1A, 2 3 IB 
©Il^tS^X^-l/f^Jl'RACT^^ * > hV-^ 2 4 2 A, 2 

4 2B©ftefnt^ffis*i. ^n^cD^B-rtifi^^^T-, 

/Mia5i5l:@ 1 4 — i^2 1 4 fltfrfrft*. 

^tltiots S^T — ^ 2 3 1 A, 2 3 1 B©4>^t^lTT^^- 
15 l/^^R A© 4»>k (fltft + 'CO W^^tl^, BP"^, 

z.<Dm&* %lftn5> — >mms l ~s NffflcD&aMfl&tt^a&EI l 4 od 
Mt^x-^ ^ T-f ;v 2 1 3 t^iaiftsnTv^fc*, ltei 1 6 © 

20 gipT— £SP#2 2 4 <D&Wim&&1&Vl-r2>£* £fWfll^2 1 2 tt, J £- 

ZTztiXD. 2 2 4 (il4©^XAXT-v2 2 0) CD 

^ibM^^fflf^ £ 0 1 6C^7^S«2 1 8±K: 

fS67 7-f ^>h7-i7 2 3 4A, 2 3 4 B^MbT*t, 0 14© 
25 77</>ht>it2 2 5 5ffl^T77-</>h'7-^ 2 3 4A, 23 
4 B GD&tt&lfcW'r oT, — >fS« S l-SNco^ 
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4> £ S * \Z -8- ife $ -£ S «t "5 f~ L T «fc ^ = 

— 2 2 0 CD^RjM^S^V^T^X/NXt 1 — 2 2 0 &m$h-?Z> Z. t iZ 
5 l/^^;i/^^--^2 1 4 ^X$ft^^bTNrst^l^tC4 5 ° T32^T 

^<S«2 1 0 OD + X^lRlRtX- Y-fitfQOiQlZttlsT. -V^Z-V^Z )V 

- X^^]RZS+ Y^m<Dm\ZM hTM^tDitU 2 3 7 A, 2 4 0 Affi 

>>IAXt-v 2 2 0 ^, ^(DI^^Xt— >*2 1 4 CD^»j*(7) j3 f& 
C^ttSJ^ffif*) ;£ttjffi;£ftK«S&T3c:££<fcoT» 121 1 6 f-^TJ: 
8B#/^ — >ffi«S A£Rftm«2 3 0 ®-X^lR]RtX+Y^|Rl 

15 7 > ^-l/^^;VRA^YfAtC^fbTjKB#ft^[^^4 5 ° T:3£^-f3^ft 
(£cfrl2 4 3 R<D:£[rJ) fc — ^jg&VRTTf^lbSiirSOtl^LT. 
#^X®}£2 1 8 £i&ei2 4 3 R £i£^-ft<£>$cfr)2 4 3Wt^|nII:, 

fctS2 3 8A, 2 3 9 A^BBWfi«2 1 0 ©- Y^IrJ, +X#ft<022 

20 icrtgEUfe^*e, flaw ft i i L<Dmtt&&±2 nr. vx^-^^jy 

017(31), (bl), (cl) II ^-©cfc^ IZ 
;VR A^B8WKS«2 1 0 tC^f LT^fP2 4 3 R (D^mz^m^ %Vtm& 
ib, 117 (a2) , (b'2) , (c2) 11 ^<D&mizmM IT** 
25 =yXmU2 1 8 5&**ftfc*£2 3 0 IdStbT^BP 2 4 3 W(D^fS] 

5^1^*1X^5. EI 1 7 (a 2) , (b2), (c 2) 
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mmzizm n (ai) , (bi) , (ci) <d 0i&~c$>2> o 

IH 1 7 (al) «k9#J&*£«k'3l£, ^X*— l^^RACDJH — «3£ 
g|52 3 6 AC7)X^fp]^i|iS^L 5 , X^©Ila^t)t^2 3 7 A, 2 3 
9 AcDX^[pJ(Df|iS^^il^L 4 <hbT, mmm*&2 1 0 © X ^ fa © 41 £ 
5 L3<hT££, i^ft«2 10©«L3tt, Jfc<7) «fc 5 — St£SB 2 3 

6 AcDifBL 5 £)t#J<£>fite^:bi*£l$2 3 7 ACDtgL 4 £ <0 ?P C & 5 . 
L3 = L5+L4 (4) 

mwz* mm^m 1 o cdy^irkoipsw, ss^gB2 3 6 a©y#i6] 

Yl£faC7) — ^©Mta£-:b1*SB2 4 0 A CD Y^ftcDtfl i: (D$P \Zfe 
10 5. ^IT, 017 (al) ~ (cl) tc, -?7s9 — V^-9 

;URA«^BJ^^2 1 0 f3#bTX^fa^«X;£ft©fi&^;bi±3B2 3 

7 ACDgL 4 fdlf&mis, YjjfalZb Y^I^Ofita'&fc-BrlK 2 4 0 A© 
*SL 6 (WJT(iL6=L4) fzrt&W)TZ>o Z\(DM$k. Ml 7 (a 2) 
~ (c 2) #^X»«2 1 8±£te, 3&#^->«l« 

15 S A l:\zm — M^t^2 3 6 A©ffe 2 3 6 AP«$tl, ^©§2 3 6 
APKUg-r^idKlSfc^frli-lfl^ 37A-2 4 0A(5|2 3 7 AP- 
2 4 0AP«$n§, f2 3 6AP^fli^$nTt^^\ 

^©Mffl<£>#2 3 7 AP-2 4 0 A P ©S^WRSItertfllJE: £5 < > KM 
SifK^oTV^. ^(Dfcit), mi 7 (c2) Jc^f.fc^K:, S^iH 

20 Tft©^^X»^2 1 8 ±T\ #2 3 6 A P £ X^ftfclf «J£ A AHUC 

^(Dmwmytmvftifitem 1 8 (a) ©11^2 4 4 A^-r^tcSta 

0 18 (a) KfcHT, iil±^7XSS2 1 8±©X^[6]C7)&g, 

25 MmzitLWx-eoymnmytmE 1 ssilti^. iwjii^, 11 7 ( C 2) 

05^2 3 6 AP£Y;£ft£&^SBBi!fc£»5tfffi±T©StJS«3teS© 
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«3£Sl^fi#^<h&5«k5l::fltft#fT:bn£. Z<Dfctt>, mi8 (a) 

fex SH2 4 4B, 2 4 4Dt^tck5fltMi^D, ^SR©"?*^ 
-l/^^;UR 1 ~RN <Dm*mytVfz'&<D 13 7 2 1 8±T<£>^|fL 

ME 2 CD ft HI 8 (b) KI^T J: 5 \Z¥-m.tfcZ>. 

^2 4 4 Am(D-&MW<Dmnmytmtttt<7)m*m^ sp^eiis (t>> © 
jttss^ra^tsnT^s. cnciot, si i 5 

2 1 8±II7X^-kf^^R 1 -RN(7)#$^7 l ebfe^<»^^^7 , 6S 

3g£. 1 6 {^43V^Ts RATOi2 3 2A, 2 3 2 B, R 

Xfmm-T — Zffitt 2 2 4 4ffl^T§ , 7X3'-l/f^;l'077'f * > hA* 

2 3 5 ABTH S*a^to-&SR2 3 7 A<£>#2 3 7 A P it 
§152 3 9 B(Dm2 3 9 B P tfMffi&lzmto&t>-&*>tl%>L&\Z. 
^->IiSAIlltl)iMi2 3 5 ACTH S&-&:bitSB2 3 8 
A<DM2 3 8 AP tm<D^7,^-U^ir /K&mta£fri*8B©# 2 4 0 C 

*^jt«0 i 4<Di/^^;wy^-r > h 2 o 7 \zmi%<D&jzmyt 
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#515 M\Z 3 0 ~ 1 8 0 nm(Dm(Dy-( > • T> F • 7.^-XA° 
^ — > (L/S/^-» (D^/^-rXcDS^^^/hSJ^Trff^feS?)^^, 
1 2 0 — 8 0 0 nm<7?i|BC0L/S n$> — >^m^ tlTcU — ^ > U^- 

s^^7f;^«i ut«> m^<^^mwf^-i 1 5 o~ 1 8 0 

n myitis© L/S/\°^ — > gr^jtT £ fctf) (C, K r FI^yT I/ — If 
(t!2 4 8 nm) . XteA r F X=£ >-T (&S 19 3 nm) m 

?—u^?)i(Drt&—><Dm&mffim^&ft^teJ) t zjftf£.(Dmw.±\zm 

£ = MK> WJ^7< > H 2 0 7 CkoTT^^-I/f^JPR A± 
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ssgiftux, Jt(Dmytmm\zttVTU7 7,&m&-xj5fa (xiz+xjj 

> h 7 kiss^lt 2 mMm-tr^T&oiz »im 7*^1 > h 2 1 l^ise^ 
n& 0 Brsb^^<>F2 1 in, k^^;wx5=-— viKSb^ 2 1 7(ao 

o m <d m $m t m m t & % „ 

z\(D£5\zj£^mft*i : T-?'cmmm€&i7 om^x^b. mi s<dv- 
*>tfU3-?frWR<Dm&£mM\z, m€mm&>hts <t§fc^t:Pi 

TZfr&iz^cDmte&ti&ffiT'teMmzmytm&'l^ < £5 \zt 

019 (a) ~ (f) \t. ±.m<D&§tmytmw&m^T. ^otx 

^—1/^/7^2 5 1 A<DA'^ — >©^/Jn#S^^XS^ 2 5 9±tC^^ 

S^^^Tfe^-r^^^cDMBjig-rabD, 01 9 (a) k:*h>t, Kft 

nt^teY^ft (#^^/7f^) t^s^as^^ 1 0 s \zmwytWMm 

ZtlZo TX^-l^f ^^2 5 1 A»/^->I«2 5 5(t * 

^©^-^^^2 5 2 &Xjjfa\Z&t$£5\zmte&t>^2 5 3,2 5 
4SIHgbT^^$n, Sta£-fc>-&g|$2 5 3 , 2 5 4 |*J<£>/\°37 - 
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mWtZ> 0 S~r\ 019 (a) , (b) \Z&^T. ¥-iM2 5 2 © 
Y^fa (#^^^f^l) mte&lD^2 5 3 , 2 5 4©Y^ 

ftCOtl&L, flg^M«2 1 0 S<Z)Y^^J©i|SSL 2, iiM2 1 OS 
(DX^IrI C0(|>S2:H£T3£> figWfS« 2 1 0 S CO Y^ftCO 

10 BL2 1J, #.<D£o \zm— S?M2 5 2©i|BL 1 £ Jt#JC0fi*a^i« 
2 5 3 ©<BL £:<Z)fn£fc:£, 

L2=L1+L (5) 

•fbt. ^^2 5 1 A©/^->Wt*0 1 9 (f) CO 

#7X£«2 5 9 ±lZ7E&mytJ5&Xfci§--?Z>*><D£lsT, £T*fg2<7> 
15 mS(D^^i|WI^^-7X^-l/5 1 ^;i/2 5 1 A<h^7XSS2 5 9 <hCO 
^ > h£frofc^ US 91 ^« 2 1 0 S £RS9i3fc<0flBSt£ll&l/T, 
EI 1 9 (a) ~ (e) IZtfT £. o \Z , mwmm. 2 1 0 SI:^tLT7X^ 
-I/f^7^2 5 1A£-X^[6] (Xte+X^ffRj) II-SMVRtil 
2i±3c M^, ■?-CO^Sf|^'&t»-&T^E|12 5 6 Sfe-^t) 
20 ii-^52 5 3, 2 5 4 (DflHftllCte^ttlftliJ: 5 U^t7)l2 5 1 

A^rY^fp] (^jfeS^fRl) (CjgiliSLTjgffil^ii-^o £ CDUKjCD/^ T R 

TR = H/ (n • VR) (6) 

zintt, vx^-i/f ^JV2 5 i A\zxjj&i\zmwmi& 2 1 0 SCO*! 

25 Hfc*^ftt5MC, Y^lRlfCn|Hlli»TSC: tSS>*t*S. 019 

(a) ~ (e) Tttn=lW«^*3nT^5. HWjig^ 7X^- 
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77^-l/ffJV2 5 1Al:^l/TBI19 (a) <0^*l©iflKfe 2 

5 7 \zm^xiE&mK\z.mmm-fz>^ ticfc*. &tc, X7xmu2 

5 9te, 5 1 A<htt^[^^^^m^/3^jlgi:b^ 

LT^WjT 3fea?K »7^IK2 5 9*i#Jtl/Tl^*m 

2 3OSS0 19 (f) OM©ii2 6 9 t^ot^77lf 2 5 9 

2 6 1A, 2 6 2Ai:l^n^ni^«2 5 3, 2 5 4©W 

tSi»7t©@l 9 (f) O^^X*«2 5 9±OY7j[6] 
lc5 pfT^FF5»Kl»3Wr®T?®«3¥flt^«E 1 CDfr^te, 0 2 0« 
2 5 8A(^TOl:, l*a^»2 6 1A, 2 6 2A«CiT 

fcfllJSESIftS'fe* M2 5 8 B, 2 5 8D^T «fc "5 HMfe^t)i±SPT 

*^JT^S^7 I etttCill2 1 (a 2) WSi2 6 6 AT^ti5 
it^iifc^Tte, 02 1 (al) OHl»2 6 3T*n5l:*3tflia2 
# <D fcffiift 2 6 6 BlC^T J^KteoT, 2 6 6t*t 

b^L&^<D> ^B8fc:«0 2 1 (bl) ©iH©iH2 6 4, Xte0 

21 (c i ) <Dmuom®$2 6 5 k^t^-sk:. mytmm2 3 0 s 
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mmz&mz&fct^iaz, 021 (to o«2 6 7 a, 2 6 7 bc 

#5nt, i#iLTSl2 6 7 f^T=fc?&¥S&fiftfi#^n#e> 
2 1 (c) ^)M2 6 8A, 2 6 8 BfC^Tcfc5tCp^5fi^cApM0E 

1/5P^ 2 5 1 ARISES ^xmm 2 5 9 ZfeWj-Z^ZtztbiZU. mi 4 
i/^Xf-y 2 1 4R^XA7f-^ 2 2 0 S7-f-h'7*7 
— HffiOHTKi&TS U-lfT^ft 2 1 6 , 2 2 2T't^$n 

£3&TP#£l;:ia 1 4 0pJKiy^-r > F 2 1 1 £ffl^THB9m«©i|i 

M&jjmvmftmtttth-SMmz-rzzttf'ezz. 
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-tiE^m i <Dmffi<DMm<Dm 9 ~m i 3ici»f 

HBl3l3&tt£gjrf (02) 
S2 0 5 (0 14) Sffi^-5t)©i:L/fc^> fCfttoDfe, 
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tXlf ©tfi5~5 0 nmgS0MM (EUV^) £/8U£8* 
«)t *ff -5 £ t # 3 £ ^ -5 flljfta* & . 
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A) tltit gi^ (4 3 6 nm) , i B. (3 6 5 nm) , KrFI^ 
*>v U — If— ( 2 4 8 nm) , A r FX+^Tl/- If ( 1 9 3 nm) > 
F 2 U— If ( 1 5 7 nm) » XteA r 2 U—tfyt 1 2 6 nm) m 

<DZhUt>-f. d f B^m-fcu— ifxtt^ T-r/N'i/--tf^e>^M$n^>^ 

^^X«pJiafeJcCDm — i&SU-lf ^JA^x;i/tf!7A (Er) (X« 
UVk^At-f y7-)l\f<y& (Yb) CDM^) ^ F - ~f £ nfc 7 7 < n 

^CD^>^>^^it#^-T h (LaBe ) , ^>^;i/ (Ta) £ffl<^£ 
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m^-m^mm-r^ytmtM^m\z-r^z.tm^ £-e&&^ 0 

10 fit, ^TX^&$ljir«»^©tetC^J^«^i(f#:^A-rxSriSliit- 
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